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(54) [Title of the Invention] Surface Protective Film 
(54) [Abstract] 

[Objective] This is to present an excellent surface protective film that does not accelerate the 
tack force on the protected surface, does not contaminate the protected surface after the 
surface protective film is removed, and appropriately maintains its tack force to the 
protected surface. • 

[Construction] A surface protective film that is characterized by a tack agent layer made of 
ethylene-a-olefin copolymer which possesses a weight average molecular weight Mw of 
more than 5 X 10 4 , a ratio Mw/Mn between its weight average molecular weight and its 
numeric average weight of less than 3, a melting peak temperature of more than 110°C by 
DSC analysis, and a melt heat of less than 100 J/g, and a backing that is made of andther 
polyolefin series resin being co-extruded into one body. 
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[Claims] . . f 

[Claim 11 A surface protective film that is characterized by a tack agent layer .made of 
ethylene-a-olefin copolymer which possesses a weight average molecular .weight Mw of 
more than 5 X 10*/. ratio Mw/Mn between its weight average molecular weight and its^ 
numeric average weight of less than 3, a melting peak temperature of more than 110 C by 
DSC analysis, and a melt heat of less than 100 J/g, and a backing made of another polyolefin 
series resin being co-extruded into one body. 

[Detailed Explanation of the Invention] 
[0001] [Industrial Application Area] 

This invention relates to surface protective film. 

[0002] [Prior Technology] ( 

Although surface protective films where a polyolefin series resin is made ^backing 
have been used instead of those where plasticized vinyl chloride resin are made the backing 
for surface protective films where polyolefin series resin is made the backing, those m which 
a tack agent layer of low crystals or non-crystals such as EVA and low density P 
are unitized, or a tack agent layer made of thermal plastic rubbers such as SIS and SEBS with 
a backing by co-extruding them are used. 

[0003] As the surface protective films described above, for example, a surface protective film 
in which a tack agent layer made of the block copolymer elastomer expressed by the general 
formula A - B - A (however, A is a styrene series polymer block; B is a butadiene polymer 
block, isoprene polymer block, or ethylene-butylene polymer block) is formed singularly or 
that where tack enhancing resin is mixed with this on one side ^1^^^^ 
thermal plastic resin such as polyolefin resin are disclosed in Tok^o Koho No. J.P Sho. 58 - 
30911 and Tokkyo Koho No. J.P. Sho. 61 - 10397. j. 

100041 Also a surface protective film which uses a tack agent made of polyethylene imine to 
wh c a ock copolymer having the general formula A - B - A (however A is a styrene 
: e - s polymer block B is a butadiene polymer block, isoprene polymer block, or poly* « 
b 0 ck Lie of their water add.d materials), a tack enhancement resin, and high. gra de alkyl 
group are introduced has been disclosed in Tokkyo Kokai No. J.P. Hei. 1 - 12908. 
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[0005] [The Problem Solved by the Invention] 

The surface protective films described in the above mentioned Tokkyo Kbho No. J.P. 
Sho. 58 - 30911 and Tokkyo Koho No. J.P. Sho. 61 - 103975 possess an aggressive tack 
acceleration after they are pasted onto a metal plate (stainless steel plate and alurpinum 
plate), polyester series coated steel plate, and acrylic series coated steel plate, and cbuld not 
have made their release speed fast, especially when they were heated, and there were cases . 
in which their release became, impossible. " 

7 

[0006] The surface protective film described in Tokkyo Kokai No. J.P. Hei. 1 - 129085 can be 
peeled off easily without an acceleration in its tack force when it is pasted onto a metal plate, 
but when it is pasted onto a polyester series coated steel plate and acrylic series coated steel 
plate, its tack accelerated with aging and it becomes difficult to release. 

[0007] [Method for Solving the Problem] 

This essence of this invention is a surface protective film that is characterized by a tack 
agent layer made of ethylene-a-olefin copolymer which possesses a weight average 
molecular weight Mw of more than 5 X 10 4 , a ratio Mw/Mn between its weight average 
molecular weight and its numeric average weight of less than 3, a ifrelting peak temperature 
of more than 110°C by DSC analysis, and a melt heat of less than 100 J/g, and a backing made 
of another polyolefin series resin being co-extruded into one body. 

[0009] The a-olefin of ethylene-a-olefin copolymer used by this invention is not especially 
limited, but for example, propylene, butene, pentene, hexene, and octane can be listed. One 
or more than two kinds of these a-olefins are used and a binary or more than tertiary 
ethylene-a-olefin copolymer are presented. 

[0010] The weight average molecular weight of the above described ethylene-a-olefin 
copolymer is more than 5 X 10 4 , and the ratio Mw/Mn between its weight average molecular 
weight and its numerical average molecular weight is limited to less than 3. If the weight 
average molecular weight described above is less than 5 X 10 4 or if Mw/Mn exceeds 3, the 
bleed out amount of the low molecular weight component increases, making it easy to 
contaminate the protected surface as a result; also, it makes its tensile strength small, and 
with a slight external force, it peels from the surface to be protected or easily. causes a partial 
release which is so-called floating. 

!• . 
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[0011] The melt peak temperature (hereafter referred to simply as the melt point) of the 
ethylene-a-olefin copolymer described above using a DSC (Differential Scanning 
Calorimeter) is less than HOC and its melting heat is limited to less than 100 J/g. .If 
melt peak temperature described, above exceeds 100°C by DSC analysis, ^ ^ 
necessary to provide its tack is lost. Also, if its melt heat exceeds 100 J/g, the flexibility 
necessary to provide the same tack is lost. 

[0012] The ethylene-a-olefin copolymer described above is difficult to obtain with a ■ 
polymerization method in which a conventional Zigler catalyst is used, and it «i etesuy 
obtained with a polymerization method in which a metallocene catalyst and vanadium 
catalyst are used. 

10013] The polyolefin series resin used for the backing by this invention is?not especially 
limited but for example, low density polyethylene, mid density polyethylene, high density 
polyethylene, lined low density polyethylene, ethylene-a-olefin copolymer, pro P ylene-a- 
olefin copolymer, ethylene-ethylacrylate copolymer, ethylene-vinyl acetate copolymer, 
emylene-methylmethacrylate copolymer, ethylene-n-butylacrvlate copolymer, and 
polypropylene (homopolymer, random copolymer, block copolymer) can be listed. Also, a 
mixed material of an optional combination of the above may be used. 

[0014] The Value of Mw and Mw/Mn of the polyolefin series resli described above is not 
especially limited, but when its storage or process requirements a her has been pasted onto a 
surface to be protected are severe, for the same reason as for the tack agent layer, a Mw of 
more than 5 X 104, and a Mw/Mn of less than 3 are desired. 

[0015] The backing described above may be a single layer film or a composite film having 
more than two layers. Also, the backing may be a no colored transparent, but it can be 
colored or printed for wider applications. 

[0016] The thickness of the backing can be varied according to the usage of the surface 
protective film, but for example, it is 50 - 200 u for a metal plate of 1 - 2 urn, preferably 70 - 
130 |im. 

[0017] Further, a release agent, for example, a coated membrane of those in which the main 
omponent is a silicone series and polyethylene imine long chain alkyl group addiuve is 
installed on the side opposite the tack agent layer described above, and thereby, its affinity 
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with the backside plane can be further reduced. Also, in the backing, the tack agent layer, or 
both, the usage of various functional additives, for example, to improve the slipperiness of 
the surface by blending the release agent and other additives is possible within a range so as 
to not escape from the essence of this invention. 

[0018] [Function] !; 1 ■ 

Because the surface protective film of this invention is formed in which a tack agfent 
layer made of ethylene-a-olefin copolymer possesses a weight average molecular weight Mw 
of more than 5 X 10 4 , a ratio Mw/Mn between its weight average molecular weight and its 
numeric average weight of less than 3, a melting peak temperature of more than 110°C by 
DSC analysis, and a melt heat of less than 100 J/g, and a backing made of other polyolefin 
series resin are co-extruded into one body, and because the low molecular weight 
component bleeds out less from the tack agent layer, it does not contaminate the surface to 
be protected, it does not peel off from the surface to be protected with a slight external force, 
and it does not cause the so-called floating. Also, while the tack agent layer possesses a 
flexibility to tightly adhere to the surface to be protected, it is not excessively soft and does 
not have an tack acceleration which abnormally increases its tack force/6n the surface due to 
age. f 

[0019] [Practical Example] ' 

Below, this invention will be explained concretely by listing its practical examples. 

(Practical Example 1) 

TA surface protective film was manufactured using the two layer extrusion method 
with a T die in such a way so that the ethylene-a-olefin copolymer (Affinity PF 1140 
manufactured by Dow Chemical Mw = 75000, Mw/Mn = 2.3, melt point of 91°C, melt heat of 
61 J/g) was 15 jim.and so that the low density polyethylene (Sumikasen L 705 manufactured 
by Sumitomo Kagaku K.K.) was 50 (im. 

[0020] (Practical Example 2) 

A surface protective film was obtained in the same manner as Practical Example 1 
except ethylene-a-olefin copolymer (SPO manufactured by Sumitomo Kagaku K.K., Mw = 
88,000, Mw/Mn = 2.8, melt point of 86°C, and melt heat of 71 J/g) was used. 
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[0021] (Comparative Example 1) j' i 

A surface protective film was obtained in the same manner as Practical Example 1 
except ethylene-a-olefin copolymer (Amotek V0398 manufactured by Debikari K.K., Mw = 
82,000, Mw/Mn = 3.3, melt point of 83°C, and melt heat of 83 J/g) was used. 

[0022] (Comparative Example 2) 

A surface protective film was obtained in the same manner as Practical Example 1 
except ethylene-a-olefin copolymer (Amotek 0138 manufactured by Debikari K.K., Mw = 
101,000, Mw/Mn = 3.3, melt point of 118°C and melt heat of 116 J/g) was used. 

[0023] (Comparative Example 3) 

A surface protective film was obtained in the same manner as Practical Example 1 
except ethylene-a-olefin copolymer (APO-UT2535 manufactured by ube Rekisen k! K., Mw = 

38,000, Mw/Mn = 7, melt point of 126°C, and melt heat of 46 J/g) was'used. 

j 

[0024] Performance Test 

The following measurements were made on the surface protective films obtained by 
. the practical examples and the comparative examples using the test methods shown below. 
The results are shown on Table 1. 

[0025] 1. Initial tack force 

After a surface protective film was pasted onto an acrylic plate and left for 30 minutes 
in an environment of a 23°C temperature and 65% RH humidity, the force necessary to peel 
off the surface protective film at a 25 mm peel width and a 180° peel angle was measured. 

[0026] 2. Age release power 

After a surface protective film was pasted onto an acrylic plate colored black, left for 
one month in a hot air circulation system oven at 50°C X 95 RH, and cooled until the 
temperature of the resin plate dropped to 23°C, the force necessary to peel off the surface 
protective film from the plate at a 25 mm peel width and a 180° peel angle was measured. 
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[00271 3. Contamination appraisal 

The difference in external appearance was appraised focusing on the presence or 
absence of a haze due to contamination by visually observing the surface from which the 
surface protective film is released after completing the aforementioned aging release power 
test and blackening the acrylic plate surface before pasting the surface protective film. The 
results are shown on Table 1. 



10028] [Table 11 





Initial tack 
force (g/25 mm) 


Aged release 
force (g/25 mm) 


Contamination 


Practical example 1 


25 


35 


no difference 


Practical example 2 


22 


33 


no difference 


Comparative example 1 


18 


182 


no difference 


Comparative example 2 


0 


0 


yes, h<?zy 


Comparative example 3 


37 


• 77 


yes, hazy 



[0029] [Effectiveness of the Invention] 

The surface protective film of this invention is constructed as above and possesses less 
bleeding of the low molecular component from its tack agent layer; as such, it will not 
contaminate the surface to be protected, and does not cause peeling off from the surface to be 
protected, which is the so-called floating. Also, its tack agent layer possesses the flexibility to 
tightly adhere along the surface to be protected but is not excessively soft and has no tack 
acceleration, which elevates its tack force abnormally due to age. , 
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